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ABSTRACTS
Repair of the damaged heart
ANNAROSA LERI, JAN KAJSTURA, FEDERICO
QUAINI, KONRAD URBANEK, ROBERTO BOLLI,
and PIERO ANVERSA
Cardiovascular Research Institute, Department of Medicine,
New York Medical College, Valhalla, New York; Institute of
Molecular Cardiology, University of Louisville, Louisville,
Kentucky
The human heart contains a subpopulation of replicating my-
ocytes that is enhanced in pathologic states characterized by
acute and chronic cardiac failure. In accordance with our hy-
pothesis that these dividing cells represent amplifying myocytes
originated from a pool of undifferentiated cells, effort was made
to establish the conditions for the isolation and expansion of
potential progenitor cells from small samples of human my-
ocardium. Here we report the identification of a c-kit–positive
cardiac stem cell that is self-renewing, clonogenic, and multi-
potent. This primitive cell has the morphologic properties and
expresses some of the surface antigens commonly found in mes-
enchymal stem cells. Additionally, when locally injected in the
infarcted myocardium of immunodeficient rats and mice, car-
diac stem cells regenerate myocytes and coronary vessels.
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Patterning of the mammalian
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The mature mammalian kidney is composed of thousands to
hundreds of thousands of nephrons, the basic functional unit
responsible for physiologic control of water/salt balance and
the removal of toxic bioproducts of metabolism from the body.
The nephron is a composite structure composed of a highly
organized, physiologically regionalized tubular epithelium, the
renal tubule, a vascular supply and an epithelial collecting duct
system that removes urine from the kidney. Our principal inter-
est lies in understanding the molecular and cellular mechanisms
that underlie the formation and patterning of the renal tubule. I
will discuss recent data that highlight the importance of Wnt sig-
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naling in the regulation of a mesenchymal-to-epithelium tran-
sition that generates the renal vesicle, the primordium of the
renal tubule. I will also describe a new effort we have launched,
the Kidney Molecular Atlas Project (KMAP) that is aimed to
provide a resource for the community. We propose to map in
detail the expression of all transcriptional regulators, signaling
factors, and their receptors in the developing mouse kidney to
provide a detailed molecular anatomy of kidney development.
Further, we will generate a number of novel transgenic strains
to clarify the relationships among cell populations in the de-
veloping kidney and to facilitate rapid genetic manipulations in
specific cell populations.
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Essential role of COUP-TFII
in vascular formation
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Chicken ovalbumin upstream promoter-transcription factor
II (COUP-TFII) is a member of the orphan nuclear receptor
superfamily. The spatiotemporal expression pattern of COUP-
TFII suggests that it participates in mesenchymal-epithelial
interactions required for organogenesis. The null mutants of
COUP-TFII die around embryonic (E) day E10 due to defects
in angiogenesis and heart formation. To further understand the
biologic functions of COUP-TFII during development, LacZ
knockin mice and floxed COUP-TFII mice were generated. 5-
bomo-4-chloro-3-indolyl-b-D-galactopyranoside (X-gal) stain-
ing of COUP-TFII–LacZ knockin mice shows high COUP-TFII
expression in the endothelium of the vein but not in the artery. In
contrast, COUP-TFII is highly expressed in the smooth muscle
layer surrounding the artery. This differential expression pat-
tern suggests that COUP-TFII may play a role in establishing
arterial-venous identity. To further elucidate the functional role
of COUP-TFII in the formation of endothelium of the vein,
COUP-TFII was specifically knocked out in the endothelium
using Tie-2 Cre mice. In mutant mice lacking COUP-TFII in
the endothelium, the vein acquires arterial characteristics and
ectopic expression of Notch signal pathway. In addition, NP-1,
an upstream regulator of Notch signaling, is also up-regulated.
Finally, ectopic formation of hematopieitic cell clusters (HCC)
is observed in the mutant veins. Our results are consistent with
the notion that cell fate determination of the vein is under
genetic control rather than deriving from a default pathway
as proposed previously. In addition, COUP-TFII is the first
transcription factor identified that specifically marks the en-
dothelium of the vein. Understanding the role of COUP-TFII
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